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TITE: 
METHYL fS0THIOCYANA~E FROM METHAM-SODIUM 
DETERMINATION IN AIR 

_.. _. 

This method 1s designed (MSTCI in afr. 
concentratfons betueen 

cubic meter tn a U&liter air sample. Metby 
the active fumigant to which YAPW 1s converted upon 

application to sol?. 
c 

SUWARY OF METHOD 

A known volume of air is drawn through a charcoal tube via a battery- 
operated sampling pump. The methyl fsothlccyannte present in the air is 
quantitatively adsorbed on the charcoal, The charcoal Is then desorbed 
with carbon disulffde; the e%tract is analyzed for methyl isothiocyanate 
by gas chromatography with nitrogen-phosphorus alkali flare ionization 
detectfan. 

INTRDDUCTSON 

YApAJ@ soil fumigant, comnon name metham-sodium, <s sodium 
N-methyl dfthiocarbamate: 

YAP/W Is generally formulated as an aqueous solution contalnjng 32;7% 
anhydrous sodium salt and is'nonvolatile. Its activity Is due to deco+ 
pasftlon to methyl fsothiocyanate (Cli3NCS). 

APPARATUS AND REAGENTS 
A. A ppllt&tUS 

1. Gas Chromatograuh. Hex1 ett-Packard Model 571OA or equivalent, 
equipped ti1t.l a nitrogen-phosphorus alkalf flame ionization detec- 
tor (NP-AFID]. 
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9. Reagents 

1. Carbon Ofsulfide. ..Mallinckrodt AR grade, Cat.-No..4352 or equiva- 
1WX. 

2. Gases. Suppljed to gas chromategraph v5a 1Snes equlpped with gas 
purlficatfan traps ani suitable lfne ragulatarr. 

a. Helium. High pur:ty Cylinder hellum. 

b. Hydrogen. Hdgh purity cyljnder hydrogen. 

C, Afr. Dry atr, freg from organic contamfnants, framrcylinder 
1 ~compressctr. 

3. Methyl Isothiocyanate, Analytical Reagent grade. Aldrfch Cat. 

IV. PROCEDURE 

A. Air Sampling 

Break both ends of the charcoal tube to provide openings for air to 
pass through. The smaller section of charcoal 1s used as a backup 
section and therefore Is placed nearest the sampling pump. U>e tubfng 
Prom the sample tube holder to connect the back of the tube to the 
pump. Turn on the pump and set the flow rate to 100 m~/mfn. 4 
Calibrate the trap-pump assembly v1a RRC method 76-46; recOrd the 
cal1bratlon data. 

To take an afr sample, SUppOrt the charcoal tube in a verdcal posi- 
tion with the sample tube :lolder and clip the trap to the employee's 
clothing so that the trap Is located as close as possible ta his or 
her breathfng zone. Attack the pump to the employee vfa a convenient - pocket, Turn on the pump,, and take a 6-B hour sample. At the end of 
the samplfng period record the, tfme. Remove the trap-pump assembly 
from the employee: recalfbrate the assembly and record the recallbra- 
tion data. 

For sampling at relatfve humidity greater than &I%, connect a silfca 
gel tube In 9rontof the c:amoal tube by means of .a short tygon 
tubYng during the entire szmpltng 

7 
erfod, 

dryin$ agent preceding the charcaa 
The sfllca gel Is used as a 

to eliminate the effect OP 
mojsture (see Section YI.k.1. 

BI 
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C. Cal ibratlon 

G-- 

0. 

. 

Gas Chroniatographic Conditions . . 

Set the temperature of oven, injectlen pc~t, and detector on the gas 
chromatograph. Establish suitable flow rates for the various gases; 
o tlmfring the detector response according to the manufaceuter's 
dhctlons. 

The following conditions are given far a Hewlett-Packard Model 5710A 
chromatograph with a N-P AFID 'detector and a 1.E m x 2 tmn i.d., 10% 
SP2250 columll. 

column temperature: 95°C. isothermal 
Injection port temperature: ZWC 

r $Q &Ci / 
Detector temperature: 300&C 4 
Helium,carr{er gas flow: 
Hydrogen flow: Fm$Zn 

fi@ /-+w &!& 

Air flow: 60 mL/mln 
puantitation: digdtal integrator or data system; set 

attenuatfon to obtain a measurable peak 
from 0.5 ng of MITC. 

Under the above conditions, MIX elutea in approximately 2.4 minutes. 

Prepare five callbration,standards corEhin7ng 0.1, 1.0, 5.0, 10.0 and 
20.0 mfcrograms of methyl isothiocyanate per ml of carbon disulfide to 
cover the desired range of callbratfon. Prepare standard solutions 
fresh weekly, and refrlgerate standard solutions When not In use. 
InJeciQ&microlIters of each solution into the chromatograph at 
least twice and record the peak arens, Plot the average peak area 
against the tarresponding MITC concentration (micrograms/ml), and draw 
the best-fitted straight line through the points. 'Check calibration 
peflodlcally by occasionally alternating injections of standards with 
those of samples, 

.-~ .-. 
Score each.)%-arcoal tube,with a file in front of the glass wool plug 
and break tK?tBbe open, Remove the glass wool plug and place hit in a 
Z-dram vial that contains 1.0 mL of carbon disulfide. POW the char- 
coal fn the front section into the vial, tappfng the side of the tube 
to djslodge any charcoal that adheres to the walls. Inmediately cap 
the vial with a polyseal-lined cap. Remove the separating foam plug 
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and transfer the backup section into. another 2-dram vial containing 
1.0 mi of carbon disulfide; iaanediately cap the vfal, Desorb the MITC 

&&+~&r-r~!~ for 30 minutes, agjtati,ng the,sample, o~casfonelly to ?aciljtate,. Y desorptlon. 

. Inject 5.0 micrallters of the,carban disulfide extract from each sec- 
tion of the charcoal tube fnto the gas chtomatograph., DUute the 
extract if'necessary to keep the response(s) wlthin the range, 
Anal 

Y 
ze the sample extracts Itened~ately after~calibration has been 

camp eted. If analysis of the extract cannot be completed on the same 
day, refrigerate the extract at O*C. However, do not store the 
extract for more than 2 davs due to the high volatility of carbon 
dlsulffde. * 

Y. CALCULATIDNS - 

A. Maan Flow Rate 

Calculate the mean flow rate far the pump-trap assembly by the 
followtng equation: 

b 

F q mean flow rat? (L/mln) = A + 6 

where A - average initial flcw‘rate, L/mfn 
8 = average final flow rate, L/min 

8. MITC Concentration In Air 

Use the calibration curve and the MITC peak area obtained from the 
sample extract to determine the amount of MITC in each sectfon of the 
trap. Calculate the concentration of MITC fn air by the fol!owing 
equation: 

MITC concentration (mg/M31 = (WI f W2) 
kxT 

wnere Wl - wefght of MITC found in front'settioo of charcoal tube, 
micrograms 

W2 q weight of MITC found in backup section of charcoal tube, 
micrograms 

F = mean flow rate, Ljmin 
T = sampling rime, minutes 
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YI, OISCUSSION 

A* Ptecislen and Accuracy 

Desorption Efficiency (DE) for MITC wag ;determined by introduction of 
known amounts of MITC directly fntop+rcoal tubes at level% of OS, 

,5;25, and 50 micrograms of MITc. 
each of the, above levels. 

Six replicates were prepared at 
All samp es were analyzed; the D.E. af MITC t/ 

is shown in Table 1 (see Refer'ence B for statlstlcal procedure used). 

The collectian efficiency of this method was tested by generdting MITC 
vapors with the use of the dynamic U-tube system adapted frog the 
litera~ture (References C & 0). An average MITC recovery oi 94% was 
$alned for 26 test trials with a relative standard deviation of 

=. Recovery data for NITC fn air are shave In Table 2. 

The present method was applied also to aqueous solutions of metham- 
sodium. In this recovery test, a known amount of metham-sod4um in 
aqueous solution was Injected onto mafstened vermiculite placed at one 
end of the U-tube wh-ila air Nas pulled through the U-tube at 0.1 L/min 
and carried the MITC vapors Into a charcoal tube at the other end of 
the U-tube. The presence of water and vermlcullte Is known to speed 
up the rate of decomposition of metham-sodium to MITC (Reference 1). 
At the end of each sampling test, both sections of each charcoat tube 
were remaved for desarption and analysis to obtain recovery of MITC. 
Under these conditions, at least 75% of aetham-sodfum (up to ?gO ug) 
was converted to MITC In 5 hours. Longer tfme (16 hOUrSI was required 
for the conversion of 380 ug of metham-sodium. A surmwy of the 
recovery data of MITC from metham-sodium In air 7s shown in Table 4. 

8. 

. 

Other Comncnts 

The effect of humidity on the recoveries of MITC from air was also 
studled. A sumnary of recovery data from air of varieus relative 
humidities (R-H.1 Is shown in Table 5. No significant losses occurred 
when MITC was sampled at R.H. betwe 
conceotratfons (less thao0.01 mg/M 57 

5% and 70%. However, at lower 
and R.H. greater than 8D%, humi- 

dity has a more serious effect (see Table 5). To avo!d losses of HITC 
due ro effects of moisture, the use of a silfca gel tube preceding the 
charcoal tube is recomnended for sampling at R.H. greater than 80%. 
Recoveries of MITC at hfgh R.H, (781%) with the use of the sfljca gel 
pre-trap showed na signfflcant cl?fferenees from recoverfts at lower 
R.H. (see Table 6). 
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Experimentally no breakthrough wus obsarved when 230 micrograms of 
MIX was adsorbed in the charcoal' tube from air with 70 liters of air 
pulled through the tube at a sampling flow rate of 200 mL/min. This 
was determined by analysis of both the front and the backup section of 
the charcoal tube. In general if more than 25% of the total sample 
fs in the backup secttan, significant breakthrough may have occurred 
and the sample Is not valid. 

Storage stability tests indjcated that recoveries of samples stared 
for 14 days under refrigeration at 4'C agreed wfthlns5S relative to 
those of (nitial samples (see Table 2). 

VII. SAFETY PRECAUTIONS 

A. Methyl -1sothlocyanate 

Methyl isothiocyanate is toxic, skin irritant and 1 achrymator. 

Avoid contact with skjn and eye. 

. 4' 
-b 

Avoid inhalation of m+st, sprays or vapors. 

Use only wfth adequate ventilation and wear gloves, 

B, Carbon Disulfidc 

Carbon disulfide is flarmrrable and vapor harmful, 

Keep away from heat and open flame. 

Keep container closed. 

Use only wjth adequate ventilation. 

Avold prolonged breathing of vapor, 
s 

Avoid prolonged or repeated contact with skin. 

VIII. REFERENCES 

A. WRC Notebook: 7397-34 to 50 
7411-9 to 36 
7550-25 to 44 

LJ 
7893-7 t0 IO 
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Appendix P 

Column Preparation and Condltfoning 
. 

Wash Inside of Pyrex column with 1% aqueous KOH and let stand fflled with 
KOH solution 15 minutes, Rinse well with four successive methanol and two 
successive toluene washes. F111 column with a ~lut%on of 5% dimethyldl- 
chlorosilane in toluene and let stand 15 minutes, Ovain and rinse%ich 
toluene. FiFally, rinse with methanol and dry With a stream of nitrogen. 

Pac,k the gas chromatographlc column with the 10% SP 2250 packfng under 
moderate vacuum with light tapping. Do not use a vibrator. The packing 
shauld not extend Wo the end areas of the column that are heated by the 
injectlofi port and detector. Install the packed column in the chiomatogfdph 
with the exit end free. Turn on the carrier gas to 20-40 mL/min, set the 
Initial temperature to WC and holds ft there for about 30 mfnutes. This 
~111 purge the column of oxygen and water vapbr. Increase the column fern- 
perature at a rate of Z"C/min. The final conditioning temperature should be 
240%. Condftion the column eight hours ar more wfth 20-40 mL/mln of 
carrier gas flowing. Aft-r conditioning, cool the oven and complete the 
fnstallatfon of the column. 



Table 2. Storage StabClIty of Methyl Isothlocyanate 

Test I 
I 

Test 2 
I 

Test 3 

w (rg % 
I 

IQ PO x 
Taken Found IWcovery Taken Found Recovery I 

IW p!l z 
Taken Found Rccouery 

0.50 0.w 04 5.14 4.71.a 92 21.44 19.8a 92 
0.50 0.43a 86 5.14 4.93a 96 21,44 20.1a 94 
cl *50 0.4-P 86 5.1.4 4.86a 95 21.44 19.ua 92 
0.50 0.43a 86 5.00 4.603 92 21.44 20.4” 95 

0.50 o-3$ 18 
0.39b 

5.15 5.d’ IOO 25.47 z4.d 97 
0.50 76 5.15 5.19b 101 25.47 24.3b 95 

0.50 0.3s 76 
0.50 0.w 74 
0.50 o,w 76 
0.50 0,39c 78 

I 
5.15 4.59= 89 25.47 23.F 91 
5.15 4.7IC 92 X-47 22.6c a9 
5.14 4.w UD 21.44 15.9C 74 
5.14 4 .OlC ‘76 21.44 16.7C xl’ 

, 

PI K-4 % 
Taken Found Recovery 

q-4.5 523 LO2 
51.45 53.0a IO3 
51.45 ala ‘99 
51.4.5 50.6-a 98 

51.45 4&c 91 
51.45 55.5c 100 
51.45 44.9c a7 
51.45 45.7c 89 

NOTES: a = Sarples analyzed after bejvtg stored .for L day under refrigeration 
b = Sanples analyzed after berng stored for 7 days under refrigerat-lm 
c = Supples analyzed after befng stored for L4 days under refrfgeration 
Ti Recovery not corrected for &sorption ePFlcfency (D.E.) 
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Table 1. Destwptlon Efftdency iD.E.1 Of Methyl IsathlocYanate 

Test 1 

0.50 0.42 0.84 

0.50 0.43 0.86 

0.50 0.43 0.86 

0.50 0 .43 0 .I% 

iean D.E. : 
4 
O&i 

St- dev. = 0 -010 
CY1 = 0 m2 

Test 2 

5.14 4.71 0.92 

5.14 4.93 0.96 

!i.L4 4.86 0.96 

5-o9? 4”6o o.92 
I 

4 
0.94 
0.021 
0.022 

Test 3 

21.4 19-u O-93 

21.4 20.1 0.94 

21.4 19-B 0.93 

21.4 20.4 0.95 

Test 4 

P lJg aken Found D.E. 

51.5 52.3 1.02 

5L.5 53.0 1.03 
c 

x.5 51.4 0.99 

51.5 W-6 0.98 
I 

4 
0.94 
O.ao96 
0.010 

:.01 
0.024 
0.024 

-t& = lb.018 
, 

NOTES: CYl 0 coefflckbt of verlatlon 

7X, = Pooled coeffkient OF variation. 
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" FIGURE 1. Typical Chromatosram for MITC Analysis 

t-d, 1 udmL 

b a MITC, 

t;PT La16 ..--__. 

. >ample 7397~M-8, at 5.1 ua MIT 

3 min. 
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- ~ ,Tpble 3. Recoveiy Data for MITC In Air 

fem~erhture * 6i-WF; R.H. * 58-708 

L/min tli flutes Liter5 
Flow Rate Sampling Time Air Volvnc 

0.1 

I?: 
2: 
0.1 

0.1 
0.1 

i 
0":: 

2 0.1 
id is: 

0:1 

i:: 
0.1 

0.1 
0.1 
0.1 
0.1 

i:: 

:*: 
a:;! 
0.2 

430 

::o" 
510 
510 
510 

410 
410 
410 
380 
420 
430 

420 

460 
460 
460 
450 
450 
450 

360 
370 
450 
450 
460 
390 

450 
370 
370 
370 

40 
40 
43 
36 

ii 

. 

ug MITC 
Tukeh 

% 
Recovery 

0.44 
0.44 
0.44 

i*i; 
0:39 

5.15 4.20 82 
5.15 4.49 ,87 
5.15 4.72 92 
5.15 4.71 92 
5.15 5.34 100 
5.15 5.05 98 

10.29 10.9 

25.47 
25 a47 

E*:: 
25:47 
25.47 

51.45 
51.45 
51.45 
51.45 
51.45 
51.45 

;:-: 
26:o 
25.3 

;z . 

46.9 
48.6 
48.5 
53.4 
49.5 
50.6 

227.4 

3 
225:6 

207 
195 
180 
179 

Mean ‘L 94 
RSD - lD% 
n * 26 

NOTES: % R&overy not corrected for desorption efficiency (D.E.) 

id l = Samples collected at flw rates greater ehao 0.1 L/m{“; 
net fncluded in the calcziat~on of mean % recovery 



, Table 4. Recovery Data for MITC from Metham-sodtum 111 Air 

L/mln 
Flow Rate 

0.11 

0.12 

0.12 

0.12 

0.12 

0.11 

Omil 

ii 
0.11 

0.13 

ug Metham- 
Sodium 
Taken 

. 

Thaor&lcal 
ug MIX 
Taken 

ug MI-K 
Found 

380 42 23.7 13.4 11.9 

400 50 47 .o 26.8 25.4 

320 36 94.7 53,5 46.3 

320 40 189.5 107.2 84.1 

430' 52 189.5 10712 79.3 

990 110 189,s 107.2 78.7 

'320 36 379.0 214.0 110 

440 48 379.0 214.0 99 

940 125 379 .o 214.0 190 

. 

% MSTC Found based 
on Theoretical 

MITC Taken 

89 

95 

07 < 
79 

74 

73 

51* 

45* 

a9 

NOTES: * - low recoveries on these samples due to incomplete conversion of 
MITC from Methsm-sodium. 



Table '5. 
b- 

Effects of Relative Humidity (R.H.) on Recoveries af MITC Prom Afr 

Sampltng Ron Rate q 0.1 L/min. . 

% MO. of Hours Liters Ug MITC % 
R.H _- Samples Sampling Time Air Volume Takfn F&e!2 every 

:: i : ' 47 40 - - 48 53 0.5 
i-55 02 

88* 74 (71 (87 - - se)+* 791 
i: ; : '% 44 43 66 (32 (59 - - 72) 571 

; ;; 
3 7 41 - 42 53 '(41 - 53) 
2 4 22 25 - i:: 72 '(70 - 751 

:: 5 

: 

7 4 34 21 - - 57 24 : 69 50 i44 (66 - - 721 53) 

7 37 - 42 55 (48 - 62) 
3 4 20 - 26 : 83 178 - 89) 

25.5 1 103 (101 - 107) 
25.5 90 (91 - 991 
25.5 
25.5 :; (73 - 62) 
25.5 76 

NOTES: l = Mean 
l * = Range 

Q, Recovery not corrected for desorption efflclency (D.E.1 



Table 6. 

% 
R.H. 

Recovery Data for MIT? in Air at High (>B1%) Relative Wumtdity 
w1z.r; me Use of Slllca Gel as a Pre-trap for Moisture 

Sampling Flow Rate = 0.1 L/min. . 

I 

L 

Hours 
Samplfng tfme 

6 

: 
7 

' ; 

: 
7 

: 
7 

Liters 
Air Yolume 

I 0.5 
0.5 

: 

0.5 
0.5 

55 
25 
25 

:; 

0.40 
0.37 

E . 

0.38 
0.36 
4.39 
4.21 

22.5 
22.7 
55.9 
51.9 

NOTE; % Recovery not corrected for desotption efflclency (D.E.) 
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METHOD RESOLUTION REQUEST 

Res. #: MITC #2 
Date 14 act 99 

METHOD NO.: RRC-82-35 

VERSION DATE: 26 Aug 1982 

SECTION NO.: IV-C 

PROBLEM: Calibration levels and stand 
reflect current lab sensitivity limits and prepa 
standard solutions are prepared weekly, and 
method, the range of 20 to 0.1 pg/mL does n 
OS05 pg/mL. 

in the original method do not 
original method, 
uses. In the original 

eteotton limits of less than 

SUGGESTED RESOLUTION 

Follow the EHLB MITC SOP for 
prep of working standar 
days; and follow ranges 
0.025 p.g/mL. 

and calibration levels, including daily 
ndards) with no reuse on succeeding 

-t&exactly the range of 5.0 pg/mL to 

EHLB ANALYST DATE 

APPROVED RESOLUTION 

REPRESENTATIVE DATE 
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METHOD RESOLUTION REQUEST 

Res.#: w 
Date 

METHOD NO,: RRC-82-35 

VERSION DATE: 26Aug 1982 

SECTION NO,: IV-B 

PROBLEM: 
A 

Original methoo’ calls for pacQ 

SUGGESTED RESOLUTION 

Follow the EHLB MIX SOP to 
e~ulvalenc-s to the original method. 

lumns via the establishment pf 

EHLB ANALYST DATE 

APPROVED RESOLUTION 

REPRESENTATIVE DATE 
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METHOD RESOLUTION REQUEST 

Res.#: e 
Date 

METHOD NO.: RRC-82-35 

VERSION DATE: 26 Aug 1982 

SECTION NO.: IV-6 

PROBLEM: Wording of the original method does not allow for establishment 
of equivalence in performance using parameters other than those Ilsted in the written 
method. Since 1982, GC has changed in many of the mechanics which employment 
may improve sensitivity a d the standards used to 
quantitate and validate th lvalence is acceptable in 
EPA CLP methods, to substitute a replace an approved technique. 

SUGGESTED RESOLUTION 

For MITC analysis, follow the SOP which 
equivalency in results to those obt 

demonstration of 

EHLBANALYST s-z 

APPROVED RESOLUTION 

REPRESENTATIVE DATE 
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METHOD RESOLUTION REQUEST 

Res. #: &llTC #I 
Date 14oct99 

METHOD NO.: Stauffer RRC-82-35 

VERSION DATE: 26 Aug 1982 

SECTION NO.: IV-B 

PROBLEM: Carbon Disulfide (C&), used in method to desorb & analyse 
MIX, irreversibly degred 
functional unit of Nitro 

be composlng the major 
etector. This can lead to 

rity, curve and sample 

SUGGESTED RESOLUTION 

Replace CS2 with solvent tes 
Pesticide Regulation (DPR 

ee attachment 14 Feb 85) and Dept. of 

Ethyl Acetate, pesticide or , to CS2 (pesticide or better grade), 1000/l. 

Validation data will be provided on request for comparative purposes. 

EHLBANALYST DATE 

APPROVED RESOLUTION 

REPRESENTATIVE DATE 
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STANDARD OPERATING PROCEDURE 
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Analyte: Methyl lsothiocyanate (CA5 556-S1-6) SOP/Rev. No: DPRlStaufferl RRC82451RO 

) Matrix: air Date Revised: NA I 

Date Issued: q/25/99 Effactive Date: 3/l/89 I 

1. Principle and Applicablllty of the Method 

Methyl lsothiocyanate is the active component of 
designed to-measure Methyl lsothiocyanate (MIT 
opened and the charcoal desorped in approp 
with Nitrogen-Phosphorus detector (GC-NPD 

urn, a soil fumigant. This method is 
arcoal sorbent air-sampling tubes are 

sis is by gas chromatography equippad 

1 .I The method is applicable to the determin 
Monitoring Program. 

air eamples under the CARE Environmental 

1.2 Use of this method is restricted 
chromatography wlth Nltrogen- 
molecular and physical interfere 

ra knowledgeable in theprinciples and operation of gas 
tom, and associated chemical, chromatographic, 

yst must have demonstrated knowledae of this method 

2. 

and suocesssfuj analysis 
using thii method. 

Range and Seneltlvlty 

trol other check samples prior to independent analyses 

Procedure has an established M&hod Limit of Detection (MLOD) of 0.030 ug/sample. Reporting limits 
(RL) are the lower and upper llmlts of calibration at 0.075 &sample and 3000 pgglsample respeotively. 
Day-to-day LOD may be expected to range between 0.030 &sample and 0.120 pgfsample. Linearity 
expressed as correlation coefficient of regression analysis excasds 0.9800. 

3. Safety Considerations 

3.1 Before initial demonstration of competency In performance of the Method, analyst has demonstrated ihat 
shsIhe has read and agrees to follow the procedures as written in the Environmental Health Laboratory 
Branoh (EHLB) Health and Safety (H & S) Manual, by signing the accompanying statement included with 
the manual, and left with the Branoh Health and Safety Offroer. 

3.2 Additional training and information in the handling of carbon disulfide (CS?) has been given by the Lab H 
B S officer. 

3,3 No known carcinogenic, mutagsnlc, or teratogenic materiels are used in this method. Analysts have been 
shown the MSDS for each chemical used In this procedure prior to starting work. 

4. Interferences 

Water coinoidentally captured during sampling appears as droplets cllnglng to desorption vial walls. 
Humidity effects an MITC have been presented in the original method (I). Silica gal was recommended 
as front-end water capture, when sampling sita R.H. exceeds 80%. Studies on humidity at concentrations 
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STANDARD OPERATING PROCEDURE DRAFT 
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4. lntsrferences 

lower than 0.5 pg/mL have not been penoormed. No modifications have been made to method to 
compensate for water-presence effect on quantitation. 

5. Equipment and Suppltes 

Instrumentation 

Gas chromatogreph with modules capable to achieve and sustain performance characteristics specified 
by the method. 

5.1 Detector 
Nitro9en-Phosporus Detector able to achieve a NitrogenCarbon ratio of at least 31 with 4:l preferable. 

5.1.1 fnjector 
Capillary oolumn design, with splitter. 

5.1.2 Column: 
Capillary, any capable of meeting pe 
film has proven acceptable. 

51.3 Autosampler 
Any capable of meeting performance 

5.1.4 Data Collection 
Integrator or computer 
P&in-Elmer Turbochr 

5.2 GC Temperatures (*C) 

J B W DB-5, 30 m, 0.25 mm i.d., 1.0 p 

ap CTC A200SE has proven acceptable. 

acceptable baseline and peak Integrations. 
ormance criteria. 

Detector: 300’ 
Injector: 200’ 
Column: 40’ to 
Retention time, 

time: 6 mln.), 7O’to 220’ @I ltTO/min, total run time 16 min. 

5.3 GC Pneumatios 

5.31 Carrier: Helium, 99.999% purity mandatory. Pressure 80 psi. Flow 25-45 cm/see linear velocity 
(acetonitdle headspace inJection), @ 70’. 

5.32 Make-up: Hellum recommended, 99.999% purity mandatory, source may be same as for carrier. 
Pressure 50 psi. Flow: up to 39 mUmin 

53.3 Air: ultra-zero mandatory, Pressure 80 psi. Flow 175 mUmin or to achieve 411 N/C. 
53.4 Hydrogen: from generator, or 99.999% purity if from cylinder. Pressure 40 psi. Flow: 4 mL/min 

or to achieve 4/l N/C. 

5.4, Labware 

5.4.1 
54.2 
5.43 
54.4 
5.45 

5.4.6 
5.4.7 
54.8 
5.4.9 

GC flew measuring device. 
Analytical balance for preparation of stock standard from crystalline MITC. 
Explosion-proof refrigerator for stora9e of standards. C&. 
Explosfon-proof refrigerator (not the same one es for standards) for storage of desorped samples. 
Glassware 8 related Items: volumetric flasks, TD volumetrio pipettes: 5 % in. gless disposable 
Pasteur pipettes; 3.7 mL disposable glass vials with open-hole caps and~TFE/rubber seals, 1.7 
mL Varian type autosampler vlals, with seals and caps. 
Hamllton syringes. 
Charcoal tube tools: scribers, glass-wool pullers, caps. 
Sorbent tubes: SKC oat. No. 226-09,8 x 100 mm, 200/400 mg, coconut charcoal. 
Vial vibretor and vlal racks. 
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6. Reagents and Stan&& 

6.1 Carbon Disulfide, low Benzene grade, EM Omnisolve oat. # CX-03076, 500 mL site. A&l order 
QE,! not listed In VWR catalog. VWR has stocked this item and EHLB has ordered stock from them, 
Equivalent purity of another vendor is acceptable, but items have proved 2-4x more costly. New lots from 
any vendor must be checked for purity by GC injection, befora signing off on order as acceptable. 

6.2 Toluene, Pesticida/Residue Grade or better. 

6.3 Methyl isothiocyanate 

63.1 Pr@pare from orystalllne solid of the highest obtainable purity (minimum 95%) obtained from 
reputable manufacturer. Aldrlch and Fluka ara two sauces, whicn have Ilstad MITC purity at 
greater than 95%. The orderlng and use of liquid and diluted solutions as stock source is 
discouraged at EHLB. 

Program (ELAP), and 
prepafation of a separ 

QK&,&BX, in the 
hat used for calibration 

533.1 Store in standa 
63.32 MtTC subllmat 
weighlng analyst must 
6.3.3.3 Toxicity of MIT 

n use. w&m. 
state at room temperatures: and the 

outside of hood of crystalline MITC Is to be 
ram 

TFE lined caps 
and 2&m (4 mL/BmL) vials with solid, 

mak ing end stock solution contalners. Alternatively. a 
per may be used for weighing with the stopper kept on 

The oontalnment vessel for the crystals as transferred 
remarn capped 

63.4 Stock Solution 
except for the moment of transfer. 

6.3.4.1 Stock Solution fo 
aration for Calibration, DE. and Quality Control 
calibration standards. Using a soale tabelled to have been 

oalibrated within the past year, oapable of readout to at least four deoimal places. Mettler AT400 
balance ser. # 111602002g, state tag #1005106, has met these requirements. Weigh out enough 
MITC to prepare at least 3 mL stook, at a concentration to prepare the dally high calibrstion 
standard no higher than IO pg/mL. Example: prepare stock standard of 10 mg/mL by weighing 
out 50 mg crystalline MITC into a tared 6 mL SK&type vial (amber preferred, vial tared with cap 
on) Into which a small volume of Toluene has been added (vial has been tared with this volume). 
The vial has been previously marked to Indicate the 5 mL level. When the 50 mg weight is 
aohieved. cap the vial, move vial to hood, bring Toluene volume to mark, and gently mix by 
swirling or use vortex mixer. Initial, label and date the vial, including mfr. lot # of MITC. Store in 
standards-designated freezer between use. Record in lab notebook. 
6.3.4.2 Stock Splking Solution for Quality Control. Prepare to deliver pl volume into 3 mL 
solvent. Use the same spiking solution to deliver PI volume Into charcoal. which will be desorped 
with samples. 
6.3.4.3 Stock Spiking Solution for &sorption Efflclency (DE.). Prepare from same stock 
solution as used for the daily standards. Prepare et e concentration and volume to deliver a 
target amount into charcoal at th@ upper range of the calibration Curve. Prepare to deliver a 
syringe volume into charcoal not to exceed 25 FL. 

6.3.5 Replace stock standam’s solutions monthly. Formal studies of degradation of accuracy of MITC 
stock in Toluene over tlme have not been performed. 
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7. Sample Colle~lon, Praeervation, Shlpplng and Storage 

7.1 Chain-of-Custody. 

Discuss with the collecting staff the forms and procedure for maintenance of Chain-of-Custody 
documentation withln QA protocols, 

7.2 Sample Collectlon 

Capture: SKC tube, catalog # 22698, coconut charcoal 400/200 mg. 2 Umin has been determined the 
mexlmal flow with no breakthrough at the SOP quanlitatlve levels. Discuss the sample cclk sotion protocol 
with the collecttng staff. An example of sample train is provided in reference 2. 

7.3 Sample Shlpping 

Discuss the semple ship 

7.4 Sample intake 

With another staff member, cross-check the n on the sample tubes with the chaimof- 
custody and EHLB Analysis Request forms. I member delivers the samples, assistance 
of sampling staff with check-in is a MANO REMENT. Initial all forms by 811 staff performing 
the samples intake. 

7.5 Sample presenretion 

Degradation study of MITC h 
time before analysis Is requir 
indioate steps to minim&e p 
utlllzed. 

y EHL. indicating a short (approximately 2 weeks) hold 
ple preservation protocol with the collecting staff, to 

rme. lmmedlate storage on dry ba after sampling has been 

7,6 Sample and Extract Star 

Store CSa extracts up to 6 mon Dispose of unanalyeed samples after 2 month% 

8. Quality Control 

&I Sclvents 

Analysa new lots before use, and keep a copy of the r@sults on file, recording on the results the 
manufacturer and lot number. Record in lab notebook solvent manufacturer & lot number, the date each 
bottle was received, the date each bottle was opened. On the solvent label initial and note the received 
and openlng dates. 

8.2 Standards 

Prepare from crystalllne stock purchased within one year of analysis. Label bottl@ with analyst initials, 
date reoeivsd and date opened. Specify on the label if a particular bottle ie dedicated for a partloular 
analysis only. Record manufacturer and lot number In lab notebook. 

8.3 Reference Materials and refereed analyses 

NIST does not provide SRM for MITC. Department of Pestidice Regulation has performed analyses of 
spikes and standards as a oross oheok of accuracy. 
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8. Quality Control 

3.4 Injection Protocol 

8.4.1 

8.4.2 

94.3. 

Frequency. Perform all injections in duplicate. 

Standards. Run a complete standard curve at least at the beginning and at the end of each 
analytical day or the end of the sample batch. Run a single standard at intermediate 
concentration as a check standard every 10 samples. 

Quality Controls. Run a solvent quality control sample after every IO sample InJections. Since 
samples are injected in duplicate, this is equivalent to 2 P.C. injedions per every 5 sample 
injections. Run charcoal spike quality control sample at the same interval, Include field and trip 
quality control spikes as part of the analytical batch. 

8.5 Spilt@& 

’ Charcoal spikes, as trip spikes es are provided by EHLB to sampling staff 
as part of the sampling protoc 
the spilt@ set provld 

d blank spikes am considered 8s part of 

for on-site splklng. 
able to sampling staff on request, including 
r-formed as part of the daily analysis and 

provided to samplln 

Arohive sets of trip spik@ 
fashion as the trip spikes, 

kes are prepared at the same time in the same 
In lab for internal analysis. 

int of the calibration curve and are included as part of the 
Trip and field splke sets include appropriate charwal 

tancs/Rejection Performancs criteria 

96.1 Warning Limits. Data questionable. Stop analysis and consult supervisor if any of 
the following oondltlons exist: 

TSD N/C ratio C 311: Add comment citing condition for all analyses on all days in which 
wndition exists. 
Correlation coefficient (?) of either of the two dally analytical standard curves c 0.990: 
accept results for the half of the analytlcal day which were quantitated under the 
acceptable ? > 0,990) ourve. Question results quantitated by the half of the analytlcal 
day which 1 eO.990. 
Quality Control Injections (oharwallsolvsnt spikes): Initial,quality wnhol injection, If initial 
Q.C; injection, performed immediately upon the initial injections of the first daily curve, 
fails to achieve * 30% of target value, reinject from same vial. If thls first reinjection 
achieves f 80% target value, repeat the injeotlon to check preolslon. If the first 
reinjwtion gtves a value failing to aohleve MO% target value, at analyst discretion. either 
prepare a new solvent Q.C. or prepare a new daily standard set. Advlse supervisor of 
the adverse wndttione. Wlthtn-analysis quality-control injeotions. lif one Q.C. injection of 
two from a particular vial, exceeds warning or WhoI limlts on the entire analytical day: 
awept all. One Q.C. vial (2 Injections) exceeds warning ltmits, but values fall withln 
control Ilmlts: accept all with comment. If two or more Q.C. run in wnsecutlve order 
exceed warning limits, but fall within wntrol llmlt values, wndltlonally accept results 
analysed between the two Q.C. vials (4 injections) with comment. If one Q.C. vial (2 
Injections) excwds wvamlng limits but falls within control limits, AND the check standard 
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immediately pr@ceding or following gives one or both injectton values exceeding f 25% 
of the expected quantitatlon against its closest calibration curve. question all succeeding 

8. Quullty Control 

sample values until the Q.C. values fall withln warning limits AND check standard values 
(on@ complete vial injection set) fall within r 25% of the expected quantitatian. 
96.2 Control Limits. Data out of control. Stop analysis and report results to supervisor. 
DetermIne which results may be reportable. Prepare a corrective action report (CAR) 
and determine source of out-of-control condition. Initiate steps to correct the condition. 
Any of the following Is an out of oontrol conditon: 
TSD N/C ratio 6 2/t ; 
Correlation coeffiolent (?) of both of the two daily analytical standard outves c 0.880. 
Quality Control injections (charcoal/solvent spikes): if both Q.C. injections from only one 
particular vial, exceeds control limits out of the entire analytlcal day: conditionally accept 
results immedlately following the i the out-of-control Q.C. If one Q.C. vial (2 
Injections) exceeds warning limit i ion (+ or -), and the succeeding QC. vial 
exceeds warning limit in the other ut values fall within control limits: 
conditionally awept all with comm more Q.C.s run in consecutive order 
axoeed control limits, stop rrective aotlon as indicated above. If 
one Q.C. vial (2 injeotlons) but the following Q.C. vial injections 
give values within warning blw CX. vial injections QiVe value8 

mm 3 separate vlals): atop the analysis, initiate 
th supervisor concerning which 
If the check standard Immediately 

alues exceeding a 25% of the 
calibration Curve. and the closest Q.C. injaotions 
) exceeding control limits: stop further analyses, 
supervisor as above to determIne acceptability 

I limit conditions not covered above: consult with supervisor. 

analyses exceed six months. 
r every alx months If continuous lab 

8.7.2 Prepare D,E. Injection stook from the same master stock as used for the daily 
oelibration curve prep, 
8.7.3 Prepare D.E. charcoal epikes for at least 5 levels, and O.E. blank. 
8.7.4 Include all Q.C. and check stendards as per field samples analysis protocol above. 
The same Q.C. rejecVaccept performance criteria apply as for field samples analysis. 

8.8 Method Limit of Detection (MLOD) 
8.8.1 Run once prior to immedlate field sampling, or every six months I continuous lab 
analyses exceed six months. 
8.8.2 Follow the 40 CFR Pt. 136, App. B protocol of 7 Injections of a single vial 
preparation, of a sample target value at or just above the lower quantitation limit. 
8.8.3 Include all Q.C.s es per field samples analysis protocol above. The same Q.C. 
rajecUscwpt performance criteria apply as for field samples analysis. 

m. Instrument Callbration and Preparation of Daily Standards 

9.1 Initial Instrument Calibration. Equivalent to achievement of N/C ratio of 3/l for optimal 
Nitrogen-compound sensitivity and detection, Follow the instrument manufacturer 
protocols for wnditlontng and optimizetlon of bead probe (attachments), Determine the 
column linear velocity at the eluting temperature of the (first) analyta of interest. Note all 
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results in lab notebook and instrument logbook, Keep a cooy of the chromatography 
report wlth chromatogram documenting the calibration with.the analysis Rle. - . 

S,2 Daily Calibration of Instrument. 

8, 

9.21 Dally shutdown of instrument. If stopplng analyses but GC remains In good 
operatlonal mods: Turn off the detector. Shut off hydrogen and air (turn off at tank and/or 
at external valving. DO not turn on/off the needle valves located in the GC, which are 
delloate and easily mlsaligned, changing the flow settings). Turn the beau power 
amperage to minimal “on” (dormant) current. Leave bead probe power on. Put GC in 
this mode when performing roullne maintenance such as changing columns and septa. 

Instrument Calibration and Preparation of Daily Standards 

9.2.2 Daily startup of Instrument. Turn on the detector. Open the hydrogsn and air lines, 
Rscheck the current through the bead probe. Let the bead probe sit at the dormant 
current 15 minutes with th@ hydrogen end air on. Then, increase the current to the 
operating current in 25 46 increments, ing at each 25 96 increment 15 minutes to 
allow bead to stabilize. minimize d on and possible bead ticturf+. Once operating 

’ current is reached, wait an add 
injecttons. Consult the manufa 

o allow bead to stabilize befor@ making 
necessary (attaohment). 

9.3 Standard Prep, Serlal dlluti 
-Remove CSz from freezer 
-To a suitable volumebi 
standard required forth 
flask with the conoentra 

rrned as follows: 
equilibrate to room temperature. 
lled with CSa, add the volume of MITC stock 

Bring to mark wlth solvent, oap, mix and mark 

he lower calibrators, by adding the required 
vol. flask partially filled with CS,, and continuing 

a cslibration range of 5 pg/mL to 0.025 pg/mL. 

same Q.C. stock Is used for both the charooal Q.C. spiking 
sis) and the solvent Q.C. For the oharcoel Q.C, spike, desorp 

samples. For the solvent Q.C., analyse a first injection 
e first injectlons of the first standard ourve of the day. 

9,5 Allquot standards and Q.C. to autosampler (A!S) vlals. Analyse the standards and Q.C. 
by autosampler or hand injeotlon. 

9.6 If calibration point(s) area counts show signifioant deviation from the expected values, 
prepare a new calibration point or new standard set at analyst discretion, Note repeated 
inoidence of unexoected area count results for standards. 

9.7 Performance of samples analyses is contingent on standard curve and Q.C. meeting 
lnitlal daily quality control criteria (8.8.1). Therefore. do not desorp samples until analyai 
has examined the initial curve and Q.G. results. 

9.8 Curve degradation. CS2 is known to degrade performance of the TSD bead over time, 
including observable slgnlficani area count reductions of same standards within an 
analytical day. Therefore, it is not oonsidered aotlonable that standard curve values 
between the first ourve and subsequent curves on the same analytical day do not agree 
closely. Withln-curve slatistioal values must meet the quality oontml criteria of the SOP. 

9.9 Blanks. Blank contamination has not been a slgnlflcant source of performance 
impeirment In MITC analysis. Should an interfering peak occur in a blank, prepare 
another blank end inject. Should the problem recur, stop the analysis and dlscover the 
source of the contamination. 
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Samples Preparation and Analysis 

Perform all operations where chemicals are used in a hood rated wilhin the past year to deliver 100 lfpm. 

10.1 Set up a ring stand with apparatus to hold a small glass funnel with bore of sufficient diameter to 
allow free passage of charcoal. With an empty 3.7 mL (l-dram) SK&type vial in place on the stand base, 
adjust funnel so that its bottom stem opening is Just below the vial mouth, such that all charcoal flowing 
through the funnel must fall into the vial even if some particles collide with vial walls, and rebound in a 
vector opposlte to gravity (up). 

10.2 Using TD volumetrio plpette, add 3 mL CSs to the number of 3.7 mL (ldram) SKCtype vials 
sufficient to desorp all samples to be analysed on the ticel day. Cap with open-hole cep with 
TFEYrubber seal. 

10.3 Put fIlled vials on agitator rack, and p 
Optlonal: freeze a small cold pack overnigh 
to hold a small cold pack and the sample rat 
vlals by the workhood during the desorptlon. 

eezer for 15 minutes minimum. 
ill a clean cardboard box, large enough 
ho*, with cold pack, to hold the chilled 

10.4 Cross check sample i.d. on sample 
request form. 

10.5 Retrieve one of the chil 
pack kept for the @mire procs 
place under the funnel stem t 

step IO-I above, from etthsr the chllled box wlth cold 
from the freezer. Uncap the vial (retaln the cap). and 
al. 

10.6 Unoap the sample 
mate&l and discard, 

wool or (if unoapplng from the tube rear) foam retaining 

10.7 Either decant the sampled~rcoal into a dean SK&type l-dram vial, then slowly pour charcoal 
onto funnel, or direotty decant the eampled ohatwal from the sampling tube slowly onto the funnel. 
Reoap the vial (use the same cap). Transfer the sample label from the tuba If possible, or label the vial 
with the sample Ld., analysis identifier, date and preparing analyst’s initials, Mix the contents by gentle 
swirling or vortex mixing, and place vial onto agitation rack. 

10.8 After all vials are prepared in the same fashion, transfer the raok to the agitator. Set the time for 30 
minutes and begin the agitatlcn. 

10.9 ARer agltationfdesorptlon has been oompleted, move raok back to hood. Realiquot 
sample-containing desorbing solution fnto at least two portions, using dlsposabla 5 %” Pasteur pipettes, 
into IS mL (autosampler, a/s) vials. Label each e/s vlal with sample l.d., analysis identifier and data. 
lndlcate for the sample i.d. If the charcoal is from the front or back of tube. One vial is daslgnated the 
backup or archive portion, and stored in samples refrigerator for possible later reanalysis, in the EHL 
facility or by a third-parry lab. 

10.10 Anelyse the non-oackup portion(s) by hand or autsampler injection. Perform duplicate injeotlons 
from the same vial. 

IO.11 w concentratiidina the hLc&&@libration standa must be drl d f& 
Notate which samples must be reanalysed, and the ~a$on.~~f dilution is’izormed, noiaie reanalvzec!. 

and write on tha dilution vlal, the dilution prepared (MOO, 111000, etc.), as well as the sample ldentiffers 
as in 10-9. Use Hamtlton syringes to prepare dilUtiOn8, not Gilson or other plpettors having greater 
inherent inacouracies and cantamlnatlon issues. 
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IO. $amples Praparatlon and Analysis 

10.12 If known sample duplicates, or duplicate injeotions, give results not within 76% of each other, 
Inform the SupervIsor and obtain prior permission to analyse the backup. If the backup vlal injections do 
not agree with any of the previous inJections, or any two injeclions again do not agree wilhin 75%, do not 
reanalyse. Report all results, 

11. Calculations, and Reporting 

11 ,I Quentitation. 

Quantltations are oblalned from linear regression standard curve. as follows: 

y: the instrument output (area counts) 
b: the y-intercept 
m: the slope of the standard curve 
x: the concentration obtained by the fu 
(note: other variables may be used to r 

In routine lab operatlons, preli 
colleotlng software. Run iden 

y-interoept). 

are obtained directly from the Turboohrom data 
t6 are then exponed Into Microsoft Excel (Excel) using 

comma-separated-vari 
Reported results are obtai 

Document the required 
final sample wnoentrati 
z;spreadsheets a 

ted by the Turbochrom Summary Report Editor, 
linear regression funotlons and analyst data handling. 

sample preparation and the original instrument readings to the 
Icable, a sample calculation may be demonstrated. Describe any 
ion systems to L)8 used to reduoes, calculate, and/or record 

11.2 Desorption Efficienoy 

Obtain the amount desorbed by analysis of the charcoal medium, using functions of seotlon 11 .I. 
Qenerate a standard curve using Excel, plotting the amount snalysed on the y-axis, vs. the amount put 
onto the charcoal on the x-axis. The D.E. blank is included in the curve determination. The t-siatistio (t) 
generated by the regression analysis petfoormed to make the resultant Ilne, is compared to two-talled 
t-table statistic (T)~at the 95% confidence level, for n-2 degrees of freedom, If the absolute value oft Is 
less than the T-table value, there is no significant difference between the origin and y-intercept at the 
confidence level examined. The slope of the calculated curve gives the D.E., which is assumed to be 
linear throughout the range for which the D.E.5 were performed. 

If the absolute value oft is greater than the T-table value, e significant difference exists between the 
y-Intercept and the origin, and the slope Is rejected as a D.E. determinant. The sum of the MITC amounts 
ao analysed is divided by the amount of MITC put onto the charcoal (YE&J, giving an overall desorption 
efflclency which is adequate for reporting but does not indicate deviations from linearity between 
desorption concentration points or ranges of points. 

1 I .3 Quality Control 

Recovery (%) = embunt analvsed X 100. 
amount input 



OCT 27 ‘99 06:26PM DEPT.OF HERLTH SERV. P. 15/l? 

Callfornla Depamnant of Haailh Sawicaa 
Envimnmental Hsalii Labomlory 
2161 Befkeley Way 
Sefke&y, CeMomla 84704 
STANDARD OPERATING PROCEDURE 
METHYL /SOTnlOOYANAE IN AIR 

SOP # 
Pre.vi0us sop: Mine 

DRAPT 

IWean of two injections from same vial can be included. but each injection counts as a single quality 
control value. 

I I .3.1 Rejection Criteria. 
Reject Q.C. If Injections from both vials do not have a coefficient of variation (C.V.) less than 25%. 
Reinject Q.C. if possible. If not possible (overnlght unmonitored analyses), reject subsequent 
analyses closest to the questionable Q.C. following the out-of-control protoool of 8.6.2. 
&J&@&I& @eater than 2 stendard devietlons (s.d,) or 10% (whichever is greater) from the target 
value, but less than 3 s.d, or 15% (whichever is greater). Follow Shewhart’s Rules (attachment) 
concerning Q.C. results at different warning levels. 
Cantrol I i&: greater than 3 s.d. or 15% (whichever is greater) from the target value. Segregate all 
runs subsequent to questionable Injection, following the out-of-control protocol of 6.8.2. 

11.3.2 Incorporate Q.C. results. in Lab Q.C. Control Charts. 

11.4 Signlflcant figures, 

Report results to 3 digits, 4 significant figu 

II .5 Results Reporting 

1 f 5.1 Injection Results 
11.5.1.1 Analyte Present Within Qu 
MITC retention time, wi 

. For sample injections having peaks at the 
analysis results in pg/mL (micrograms per 
sample injeotions from the same vial onto 

oduot of the result times the coefficient of 

pls injections having peaks at ihe MITC 
bove the Limit of Detection (LOD), report 

blanks) where the analyst and the data 
above the deteotion limit at the retention 
e the term: ND (Not Detected). Specify the 

deteotlon limit. Use “LOCI” in place of “Limit of Detection.” (On first use, use the term: “LOD (Limit 
of Detection.“) 

II ,5.2 Sample Results. A “Sample” for results reporting purposes, Is the m of two (or more) 
injections from the front OR baok of a single sample tube, ELI -3 

11 S.2.1 Analyte Present Within Quantitative Limits. Follow the protocol of 11.5.1 .I, dut report 
sample results as “&ample.” Result6 as pg /sample will usually bs 3 ttmes results as pg/mL, 
shcs sample reeults are usually per 3 mL. 
11.5.2.2 Analyte Detected But Not @anti&d. Follow the protocol of 11.5.1.2, listing the LOO per 
temple, which will be higher than the LOQ per injeotion. 
11.6.2.3 Non De&t. Follow the pmtocol of 1151.3, listing the LOO per sample. which wlll be 
higher than the LOD per injection. 

11.53. Limit of Detection. Use the daily limit of detection achieved on the day sample was analysed 
as the reporting limit of detection. Do not use the Method Limit of Detection for results reporting . 
11 S.4 Other. If sample was diluted to quantkate within calibrated range, report the corrected 
quantitetion. Also specify dilution prepared in final report, but not on the EHLE reporiing sheet. 
If sample could not be suitably prepared for OC injection, report as ‘UFA”. Unsuitable For Analysis. 
(On first use, use the term: UFA (Unsuitable For Analysis). SpeciCy cause for UFAresult in final 
report, but not on the EHLB reporting sheet. 

Examples: Sample XX000 Tube Front: MITC 2.065 pg/mL f 0.052 &mL. 
Sample xX000 Tube Rear: ND (Not Detected). LOD (Limit of Detection) 0.030 
pgimL. 
Sample xX000: MITC 6.245 pglsample. i: 0.156 pg/Sample 
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CMamia Oepartmnl oi Heal01 Servlcae 
EnvIronmental Health Labmbxy 
2151 q efkeley way 
Bark&v. Callfamia 84704 

SOP# 
Previous sop: “am 

_.~...~.., _. ..- .~ 
STANDARD OPERATING PROCEDURE DRAFT 
METHYL ISOTHlOCYANATE IN AIR 

Sample X%X0& MITC < LOP (Limit of Quantitation), LOQ 0.025 p@mL 
Sample OOXXX: UFA (Unsuitable For Analysis) 

115.5 Oesorption Efficiency Correction, &&rw.~lts u[~~otre 
DE. data to contracting agency. 

o&d for D-n Fm-iangy, Suppiy 

12. Data Assessment and Acceptance Criteria 

Meet with Quality Control staff, and examine all results. inoluding acceptability of MLOD, TSD bead 
performance (operating currant(s) and initfal optimization data, acceptability of Q.C, and check standard 
injections, linearity of dally calibration curves, and auantitations of samoles to fall within calibrated rance. 
Ohce raview and apprw&J, release data to &per&or. Prepare cop& of all related reports, orifllnals to 
file, copies to supervisor. 

13. Corrective Actlons A 

Follow the protocol as described in Corrective and 

14. , Method Performance 

Deeorlbe and document the basis 
regard to: 

tlve Action Report SOP (CPAIRO). 

method performance dale with 

14.1 

14.2 

14.3 

14.4 

15. 

16 

Accuracy and preclslon 

Accuracy and precision 

Melhod Detection 
0.0014 &mL f 

Reporting Limit 
5,O pg/mL - 0.025 pg 

Dssorption Effioiencles 

Performed 26 Oct. 1Q99 

67.1 % ; 5.0 kg/mL - 0.025 pg/mL (inoludes blank) 
63.7% : 1 .O pQ/mL - 0.025 &mL (includes blank) 

West9 Management 

At the performance limits, @mL, MITC is considered sufficiently diluted to make the solvent 
Carbon Disulfide the greater hazard. Dispose of all MITC related materlale, including semples, 
standards and quality controls prepared In CSi, by discarding into a “Carbon Dlsulfide Waste 
Only labelled glass bottle (for example, an emptied CS2 solvent bottle). Filled bottles ere sent to 
fscillty storage following the Health and Safely fscility protocols specified by the DHS 
Toxicologist, Deputy State Fire Marshall, and EHLB Health & Ssfety ComrnNtee. 

Rsferenoes 

Document applicable EHLB procedures and other reference sources. 
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IT. Approvals 

Document the preparer, reviewer, and management approval of lhe standard operating procedure with 
each individual’s signature and date. 

4. Approval5 

Prepared by: 

Reviewed by: 

Approved by: 

Date: 

Data: 

Date: 

I) Significant Fluurn determination, including skmda 

2) Unit standardkatlon Web (for both in-house go 
far clients) need to be addressed. 
reoommended, 

Compliance t 

f mundlng rules needs fo be add-s&. 

on, and for orrppoting results OR forms 
1. 811, pgs. v-vi (attached), Is 



Table la: MITC Trapping Efftciency Study Performed 
by the Department of Health Services Laboratory 
at a flow rate of 2 L/min for 16 hours - November 1999 

Results 
Sample Spike Level Front Back Recovery 

I.D. (UP) (wd 6%) W) 
fortified 300 81.5 <LOQe .27 
fortified 300 93.0 <LOQ 31 
fortified 3000 784.2 805.1 53 
fortified 3000 796.1 829.2 54 
trip spike 300 227.0 ND 76 
trip spike 3000 2230.0 ND 74 
trip blank ND ND 
trip blank ND ND 
trip blank ND ND 

Table lb. MITC Trapping Efficiency Study Performed 
by the Department of Health Services Laboratory 
at 1 and 2 L/mm flows for 16 hours - December 1999 

Results 
Flow Rate Sample Spike Level Front Back Recovery 
(L/mm.) I.D. hd w 6%) (W 

2 fortified 1000 710.6 112.3 82. 
2 fortified 1000 644.0 ND 64 
2 fortified 3000 1931.6 525.1 82 
2 fortified 3000 2213.7 110.1 77 
1 fortified 1000 851.9 ND 85 
1 fortified 1000 710.6 112.3 82 
1 fortified 3040 2138.4 ND, 71 
1 fortified 3000 2204.8 90.6 77 

trip spike 1000 739.0 ND 74 
trip spike 1000 655.8 ND 66 
trip spike 3000 1955.3 ND 65 
trip spike 3000 2217.5 ND 74 

a. Fortified sample run on an air sampler in the field. 
b. Limit of Quantitation = 0.100 ug 
c. None detected = less than 0.03O.ug 
d. Trip spikes accompany field samples but are not run on air samplers. 
e. Laboratory spikes are prepared in the lab when trip and fortified 
spikes are prepared, but stored in the lab. These are extracted. and 
analyzed with the field samples when they return to the lab. 



Table 2a. MJTC Desorption Efficiency Data from 
the Department of Health Services Laboratory. 
Data generated November - December, 1999. 

Results 
,Spike Level Front Back Recovery 

@g) (UP> w (%) 
150 94.4 ND 63 
150 114.2 ND 76 

3000 2240 ND 75 
3000 2235 ND 75 
300 217.6 ND 73 
300 228.1 ND 76 

3000 2400 ND 80 
3000 2540 ND 85 
1000 636.3 ND 64 
1000 690.1 ND 69 
3000 2186.9 ND 73 
3000 2203.8 ND 73 

Average 73 
Std Dev. 6 

Table 2b. MITC Desorption Efficiency Data from 
the Department of Health Services Laboratory. 
Data generated Januarv - Februarv, 2000 

Spike 
W 
1000 
1000 
500 
500 
100 
100 
50 
50 
25 
25 
0 
0 

Result - Recovery 
(ng) w 

734.0 73.4 
730.1 73.0 
351.5 70.3 
350.0 70.0 
66.4 66.4 
66.5 66.5 
31.2 62.4 
30.8 61.6 
,17.8 71.2 
17.7 70.8 

0 
0 

Average 68.6 
Std. Dev. 4.2 



Department of Health Services Laboratory 
Summary: MITC MDL by GC-NPD 

Peak Cone Cone Mean Cone Rel Std Dev 
n Candidate 
1 100 n&ample #3 

100 &ample #3 
2 100 ngkample #7 

100 ngkmple #7 
3 100 w&ample #8 

100 ngkample #S 
4 100 ngkmple #6 

100 &sample #6 
5 100 ngkmple #4 

100 ngkample #4 
6 100 ngkample #9 

100 q&ample #9 
7 100 r&ample # 1 

100 @ample # 1 
8 100 ngkmple #2 

100 ngkample #2 
9 100 ngkample #5 

100 @ample #5 
10 100 ngkrnple #lO 

100 ngkunple #IO 
Averages 
%RSD 
SD 
DOF 
MDL (nghample) 
MQL @g/sample) 

nkW- 
22.24 
22.42 
25.30 
25.49 
23.97 
23.79 
22.48 
22.54 
22.38 
22.33 
22.27 
22.51 
24.29 
24.41 
24.25 
24.39 
22.30 
22.21 
21.30 
21.55 
23.12 

5.35 

ng/smpl 
66.73 
67.26 
75.91 
76.46 
71.91 
71.37 
67.43 
67.61 
67.13 

,66.98 
66.81 
67.52 
72.86 
73.24 
72.76 
73.18 
66.90 
66.62 
63.90 
64.64 
69.36 
5.35 
3.71 

ngkmpl w 
67.00 0.55 

76.18 

71.64 

67.52 0.18 

67.06 0.16 

67.17 0.74 

73.05 

72.97 

66.76 0.30 

64.27 0.81 

69.36 
5.48 
3.80 

9 
12.36 
37.08 

0.51 

0.53 

0.37 

0.40 


